Compelling evidence indicates that α-synuclein (α-syn) aggregation plays a central role in the pathogenesis of Parkinson's disease (PD) and other synucleinopathies. Identification of compounds that inhibit or reverse the aggregation process may thus represent a viable therapeutic strategy against PD and related disorders. Ginseng is a well-known medicinal plant that has been used in East Asia for more than two thousand years to treat several conditions. It is now understood that the pharmacological properties of ginseng can be attributed to its biologically active components, the ginsenosides, which in turn have been shown to have neuroprotective properties. We therefore sought to determine for the first time, the potential of the most frequently used and studied ginsenosides, namely Rg1, Rg3 and Rb1, as anti-amyloidogenic agents. The effect of Rg1, Rg3 and Rb1 on α-syn aggregation and toxicity was determined by an array of biophysical, biochemical and cell-culture-based techniques. Among the screened ginsenosides, only Rb1 was shown to be a potent inhibitor of α-syn fibrillation and toxicity. Additionally, Rb1 exhibited a strong ability to disaggregate preformed fibrils and to inhibit the seeded polymerization of α-syn. Interestingly, Rb1 was found to stabilize soluble non-toxic oligomers with no β-sheet content, that were susceptible to proteinase K digestion, and the binding of Rb1 to those oligomers may represent a potential mechanism of action. Thus, Rb1 could represent the starting point for designing new molecules that could be utilized as drugs for the treatment of PD and related disorders.
Introduction
Parkinson's disease (PD) is a neurodegenerative disorder caused by the gradual loss of dopaminergic neurons (Obeso et al., 2008) . As a consequence, the neurotransmitter dopamine is depleted, resulting in severe debilitation in motor skills (Obeso et al., 2008) . Neuropathological studies of PD have revealed the presence of cytoplasmic inclusions, which are abundantly found in the degenerating dopaminergic neurons of the substantia nigra and other cortical and subcortical neurons (Galvin et al., 1999) . These inclusions are known as Lewy bodies (LBs) and Lewy neurites (LNs), formed due to α-syn deposition (Spillantini et al., 1998) . Intracellular α-syn inclusions are also a prominent feature of other neurodegenerative diseases, including dementia with Lewy bodies and multiple system atrophy (reviewed by Goedert et al., 2013) . Genetic, biochemical and animal model studies also provide strong evidence in support of the central role of α-syn aggregation during the pathogenesis of PD and related disorders.
In its native form, α-syn, has little or no ordered structure, existing mostly as an unfolded protein (Weinreb et al., 1996) . However, α-syn can undergo conformational changes that promote the self-assembly and aggregation of the protein. α-Syn aggregation proceeds through
